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ABSTRACT. . . ' 

T^he first year* s* activities of ^he Massachusetts 
institute of Technology (MIT) Research Program on Communication 
^Poiicy ar?. described.^ Among the projects undertaken were studies of: ^ 
-"(1) land mobile radio systems, (2) direct satellite broadcasting in , 
foreign- countries", (3) communications regulation policy, (4) 
international data communication, a;nd (5) *pay^ television for the 
'Performing arts. The program has also promoted interchange through 
seminars and publications involving specialists who- approach • 
communication policy from differing perspectives. 71 description of 
cognate activities, including publications, and a listing of the^ 
program's personnel are al^o provided. (Authpr/DGC) 
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INTHOOUCTORY COMMENTS " ' ' ' 

• ' . »■-'.• 

MIT's Hesearch- Program on Communications Policy has grown 
raoidlv as have a number of others around the country. One might 
ask what has. caused this wave of interest in communications 
policy, hot only in the United States, but ?lso f^road. Perhaps 
we . should briefly consider the developrents that have placed 
commatiicatlons policy s<j tiigh on soci ety's agenda, 

Any organized society will have communications policies. 'be th^y 
eStablChed deliberately or not. The 

embodies communications policies accepted,, by the f°""ding 
•Fathers. Section 8 of Article I gives to Congress the power to 
establish post-offices and post roads^, an important stimulus "t^ 
the ■ media of the day. The next clause of the same Article gives 
to Congress \he power "To promote the Progress of Science and 
useful 'Arts, by -securing for limited Times to Authors anB 
Inventors the exclusive Bight to their respective Writings and 
Discoveries." Under the First Amendment the. Congress was 
prohibited froo passing any law "abridging the '""•d^'" "'j JPf =f ' 
or of the press." The public pol,icy of the day was cl"^ly to 
promote ?he development . of independent, Jo"''"^!^'!?. 'f 
publishing. The government was to provid.e . ^^^^^"i" 

lhat the media needed for thei™ration ^"f .f""^^! 
simultaneously . restricted Cron iViterfering with their free 
expression. 

In" the conparaWveay simple society of the 18th Century, when Ahe 
nedia SepenSed Tt^gely oa the stable technology of the printing 
press.-and government consisted of the re atively 
of. courts. Congress, and a tiny Executive branch, the. policy 
?ssSes were few. A government could conceivably ^ave used its 
coercive legal powers against the press, so the First J»«"dment 
-prbnibited that. A government could also have used its fiscal 
powers both against and for the benefit of the press. The 
explrien6e of the British stamp tax ojj documents was well within 
"e memories of the American people, ana anything ^'•""bUng that 
measure would have aroused protest. Supportive use of "seal 
powIrS! however, was not? opposed; besides providing post offices 
and poit roads, the Federal government supported the press 
,tSroSgh official advertising and occasionally by means of 
sineqSre appointments." The that government chould stand at 

aVm's- lengtrt. from the pres ■ developed ^lat"' 
Federal policy was to actively foster and sustain the nedia. 

That was 200 years ago. Twenty yea'rs ago- the situation had become 
far more cSSplex. but was still simple compared to the P^^^t. 
The priss. which at the founding of the nation Dad consisted 
-mostl5 of. ine-sheet' papers which often ««"t bankrupt after a Pew 
issues, had- come to consist of large and stable institutions, 
each topically a monopoly in its own city. More important, an 
array of new electronic media had come into existence alongside 
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the print tnydia, I ring in/* witf. it cjrflcx ri'jw t. jlicy ii^^uer. ^hc 
.elt'Ct r ^rnngnet rc .jediu'^ w.ii a himiletJ -..rc< a 1 1 jcat od t)y the 
jvernment . Kiec Ironic ur>rL.lS( .. tr.infmlt«?3 .vcf* wires alsj hn 1 
public policy Implications; the ;rd^c^il:t t. run uires thrju^^v.a 
cocr.unity was u^ual1> .'ivcn ai a.' 'xclustlv*. friviltft. And r )r 
both print n^'cJin and clcttrjr.ic tsodii, { j i lu ^ "i ssuc:. irjsc as. tj 
what to d; atjul tnc Vvndeaoy tjwird rr.jn.f jly. how strictly ly 
apply ar.t*ltrur.t la« to ncwppajcrs wa^^ jne i'-suc. Th«* 
establiahmeri*. o* inc tederal itadij Ljrnis.?ivf} m 1'>27 and til^.. 
Fcderal Cotcr.un ica\ i L ji*.!' i; r }jj , in !9'.*^.wt\r( attenf ^s to deal* 
witJI the pr ^hlQitz^ 3' natural njnjpoly in ttic eU»ctronlc 
•cornnun Icat Jor.s fielw : r. tn« . ar,e rop.u'.at >r'y n mJo "that" had *.tw-'en 
*<ievised f^r" tranr-p ;rla» ion nnd pjwer# 

In-, 1970 . the er>tat '.'ffrhrienl j! the ' Met '^eIec»Jtrrfim I ca t ions 
^ollvCy reflected a recognition (previously o^proased In the* 
hjstow . Kof>ort prepared J oh J'rcsidcnl J:;;.nsjn) that the vastly, 
enlarf:ed F^oderal pw>ve,rnmen't inpingcd the l jH'* jnlcat I jns sy.vten 
^In 3ther,ways tn'an a re^jliitjr m ^n jipol i st ic pract Ic-os . For 
*oxaj«pr<v? tht i-(M:t'rjI -* jvt r nrrnt * jctapir i,atjut hal!' of the 
available spoctrur and i3 aIs-> a rn.ij >c J»iC^ jr ir^ '.h** dcvelopmcnl 
of new technologies* , » 

*' ' * . 

Complex and Inf ?rtarit as is-^u*^-: r ^nTun i cat i jnn ;oIicv nay nave 
been in tne rt-cer.t rast, v Iojk- At' tno n^riron indicates that 
they will bec^'^*- rasr.lyely rjre c jt{ lox anc nsf jrtanl , Up to | n 3W 
th'e older print -r.edla hnv- j'^rect* !, lai njt ther.sclves 

transformed, hy the new electronic ir.elii. As the latter passed 
from infancy to id iloscenc t » ttL.cy onlar^.ed MiCtr ''icld jf action, 
but left tho older n* Ji,» • unfi ^xcnto 1 1> wh-it they had teen before. 
That Is ny, ISKoly to continue to l^* the cn:»c» The di st»lnct Ipns 
between the various nodes y*. r:e;^ape lei; wry are v^inishin|^« 
Newspapers, *. :>r exainpl^, ftt nut n tfeir news by wire, rely jn 
computer,*'* for * . ^Tip os It Ion , tir l in trie Juturc n.iy deliver i. orte of, 
their text &y .'.icslmile or data corrcunicatl oris, Y oudf reporters' 
in some nowsro^rns toCay, no l^nf^er type jn paper; they are 
working, at computerised t^h^s- Ultrr ^t^e recent favorable 
printers' union settlement' at the N^w Yqrk Tines > this 
transr ornat ion will <i^uhtless rove rapidly throughout the 
Industry* the Jloiis. nas also entered the data basc^ fubllshinp 
business, a business thit is t\lrf \ u it lU -,O0u,(i0U nationally 
and growing at abjjut 20% per anniLrs* And, of course, the 
pressurea for cross-ownership between nedl.1 3r« powerful. * 

mth- the ^ncrca'^mr u .e of te 1 ec jnm ui i cat Ions In ^/JMishlng, tho 
pTko^lens ol the e-Jectronlc ciedla bocone pr^blens of the media 
system In fer.cr.^U N:>, lonrcr ratV ^h** vi(*w electronic 
cor.nunlcat 1 jns as a circurscrUed sr<cinl case wf. ose nonjpollstlc 
and repulat^eo elenents <iy not, naf*r very ^uoh, Locause .the 
larpe" reain :>t freed^r. of express l<;n .st i ; I enc jnpasses th«e print 
media. The Ipsuos of t el er jnnun i cat i jms policy ar«^ becoming the 
Issues jf ali cvHiXunlcations J,>llcy as »11 c^xrrinicat i ors become 
suscer<ti.ble t^ ele<^tronlr * rrrs t rnnsnlr 1 on . 



What Is taking place la something that la uauall-y— deacrlbed ts_ 
the -bonvergence of the media-* That la tp aay, aeparate aervlcea 
formerly deltvered on quite different media are now becoming 
avallableVn new multlaervlce anedla with ImpreaSlve rangea of 
capablllti^a. Coaxial cableS (and ultimately, perhapa, optical 
flbera) can deliver aufflclent bandwidth to the home or o^^jce 
-not .*only. to carny a score of CATV channela, .but alao to Provide 
voice' telephone drcuita, apd at the aame time, perhapa, runda 
tranafera, tele,typed meaaagea, and aecurlty ^"^i''^""^"^^^ 
monitoring. The economlca of communlcatlona ^atellltea Suggest 
that apeclal-purpoae communication^ aatelUtea J}^«iy 
predominate Yn the heavena than more 

alternatlvea* Computer networka are turning out to be convenient 
meaaage delivery . ayatema* Way^ are being found to aeiu pay 
entertainment- not only over .CATV, but alao In mailed <^aa«et 
over telephone llnea, and alao over the ,alr. The ^ompetlta 
among the modea becomea more Intenae and they become harder to 
^Ist'lngulah^from one- another. 

Alt>nK. with -the increaalng convergence anong modea which uaed to 
have quite dtatincf deliver^ lechnologlea another development 
tha? changea the regulatory picture la the vaat Increaae In" 
meaaage t capacity. Cable may tiake poaalble a -teleylalon of 
abundlnce-, with acorea of channela available for aervlclng every 
amall group In the aame wayHhat apeclallJed magaz^nea do today. 
We will be aurprlaed If by 1995 the economical way rto keep fUea 
13 not in computer memorlea, or If mllUona of homea 'are not 
iqviJpped wlt'h computer-controlled multlmode termlnala that can 
deliver education and other peraonal aervlcea into the ^."Idence. 
*But if eoonomlcal capacity for communlcatlona delivery la g'-owlng 
rapldl.^, demand^ In many caaea Is r-lalng even ^^.^J^''^ J^*' 
telephone- ayatem haa not alwaya been able to keep up with ^«»and. 
Th-^ demand for ^land mbbUe ^ radio apectrum- 
preaently available for many uaer categorlea* The bottlenecks 
-kre varleo, and they, are.not always scarcity of spectrum; there 
may be TV channel^ available but no good "programming to put on 
them. In any case? the notion that electl-onlc communications Is 
tUe reJS o^naturai monopoly and print the realm of abundance 
and fX^^fedom Is clearly obsolete. 



A third, new development with profound ramifications i» 
of distance as a major component In c<^«"""^°?^^J"?,°^^i|:i???* 
Observers speak of dlstance-lnsensltlve ^»tes* In this "telUte 
era. the coat of a text message or phone call is only trivially 
different for :6000 miles and 600 miles. The costs beyond the 
iocal delivery ioop are for the long lines switching system, 
amounting Tand . 'billing, but only in^iS"^;:^-*^^^^^^^^ [% 
transalssiin. Dominant- over, distance as a factor In costs are 
traffic volume, peaked dfjiand, and the. like. 

The implications of that fact for the ^^''"f ^^".^i^^^? 
are Profound. We may be entering an era in which professional 
colleagues interact accfording to specialty with little concern 




for their physical location* The be^st and*most attractive video 
program materials, wherever they' may be produced, may enter a 
iLLghl v ■ fluid _world market with ffw natural barriers — language 
being* the most ira^ort"ant ^ndin^ timc—Z-onfi. another* It is not 
clear, however, that U\c wjrld is ready ^ccept such a free 
fl^w of messages. In the last few * years ttie. prospects of 
satellite br :>adcastinF, and the internal i :>nal Spre-id ir TVjiiave' 
i>ec»^ne highly sensitive issues in rrany countries and in^the tnajsr 
world" organizations* , 

We are thus entering an era in which the implications of 
cbmnunications policy yill be increasingly internatjional*, 
Developing countries must consider how * conmunicatt^s can 
contribute t:r their development. Developed countries face ttt^e 
sdmfe problems of communications policy as we do in the USA, 
though their solutions nay be quite differfert. For example, most 
have responded \o .the problem of natural monopoly by 
nationalization* Each is today asking what to do about new 
communications technologies such as CATV and satellites, the 
^changes. * in the role oV the different nodes of .communication that 
result, how £9 take advantage of the potential ^ifiuhdbnce oj** 
bandwidt>\, and the impact of .a^ll these developments on existing 
communications institutions* 

Both because oV t^e increasing flow 3f .communications across 
national borders and because of the similarity of the j)roblems in 
differ.efft countries. It is inp^rtant to look at current problems 
of communications policy in a comparative and, international 
perspective* American students of communications rarely do this; 
•they tend to keep their attention focused on the FCC, the Supreme 
Court, the television networks or other American media. We at MIT 
have tried to Biaii^tain a broad « perspective and to develop a 
program of co-operative research with colleagues abroad* In the 
peobrt below we describe some first efforts to develop such 
Vexations. 

In short, then, we find that all advanced industrial .countries 
face more difficult communications policy issues than ever 
before. The issues are not only more complex, due to the new 
technologies; the issues are aliso more seriou s because for the 
first tine tel^comnunications has becsne inextricably enmeshed 
with the traditional print modes Df comftunication* Nor can the 
electronic media any longer be re^!arded as merely supplements to 
print and face-to-face communication. Iftcreasirgly television has 
become the main news mediurt in tli£ United States^- much as radio 
is in many developing countrieST Electronic media of such 
complexity** that they invite regulatpry controls are becoming in 
many instances the carriers of our political and cultural life.' 

With the rise of computer-conijrolled media, bas al«50 cone a 
growing fear of the abuses of which such powerful devices are 
capable. Invasion 3f privacy, continuous monitoring of behavior, 
and control of information flows may become easier. 

6 . " _ 



»Theae are some' the reasons .why centers for study of 
cofnmunitations policy are springing up in many places, and al'so 
why the development of the MIT Research Program has struck such a 
responsive , chord among faculty and students alike* MIT ha's a 
unique concentration of expertise in many of the technologies 
<hat are revolutionizing' contemporary communications. It has thus 
proven . a highly favorable environment in which to raise the 
political, social, .and economic questions that these'' A^w 
technologies pose. We have bfen most fortunate in gaining the 
interest of a c*j-6perative group* of faculty and graduate students 
with a broad rr rige of talents in both tfhe natural and social 
" sciences. Both of these need to be brought to bear If we ar^to 
take full advantage of the opportunities while avoiding ^bhc 
dangers which the new communications technologies make possible* 

* , " ^ Jthiel de Sola Pool 




\ 



SUMIiAKY 



This/ is a report to the National Science Foundation and to the 
Markle Foundat;J.cn on the first year of the HIT Rejsearch Program 
on/ComfDunications PoXicy* The Progi^am is a c3-operative efTort of 
ftfur research ^centers at .MiTi: The Center for Policy Alternatives, 
The Center for International Studies, The Center for Advanced 
-ngineering Study, and the Electronic Systems Laboratory. 

Jhe ProKpam has .undertaken several Peseai*ch projects; in the last 
yeaiv we ■*have complet^tf studies on land mobile radio, direct 
satellite broadcasting, l»nd communications regulation,' and have 
inaugurated n?*w efforts on international data cDramunications and 
pay TV for the performing arts. The Program also' pr^anfotes 
interchange through seminars^and publications among specialists 
who approach communications policy from different perspectives. 
It brings ^ together electrical engineerSj^^ e^oAomisjLs^^^p^lJL^ica.l- 

~^<?i*Vit^ts, and others wno Share an interest In ~^he decisions 
that are' shaping the conmOnic^tions system of the coming decades* 

The major 'research pr*oJect , Conducted llnder ogr National" SciencCj 
Foundation development grant, investigated the economic value o. 
additional .spectrum for land mobile 'radio in qases yhere there is 
congestion on the presently assigned frequency bands# This 
study, undertaken by Robert Crandall and John Ward, arrives at a 
method for estimating the costs of congestion by taking account 
of users' willingness to move to higher frequency bandb where 
their costs are higher* The conclusions imply rules that the 
FCC might adopt ir :Jeciding on reallocation of spectrum to or 
from* 1 a nd» mobile uses* • , ' 

An analysis of the international ^^«44;Sver^sy concerning direct 
broadcast satellites was undertaken for the Office of 
Telecommunications Policy and the Oepar^tment of 'State by I^lel 
de Sola Pool>» -The findings, which are being published in E^££lm 
Policy , are that both econb«ie &nd techrrical factors militate 
strongly against the imposition or direct telecasting into 
countries that do not wish to receive it, and, that concerns bei-ng 
raised about diiilct broadcasting are ^therefore misapplied.. 



A ^tudy -of FCC regulatory policy, which constituted the doctoral 
dissertation of Lawrence McCray, won the E# £• * §chaj.tschneider 
award of the American Political Science Association as the best 
PhD thesis in the field of American government, and politics In 
t973* Dr* HcCray investigated rules of intervention by economic 
interest -groups in" major issues before the FCC Common Carrier 
"^Bureau, concluding basically that profit-seeking is \a less 
reliable indicator of group intervention than other factors. 
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f political*^ activism, Drw HcCra/ 
effort* with comparatiye studies of 
' rated fields, ^ 



pacticularly at higher levels 
.is -planning to continue thj-s 
regulatory decision-naking in 

Just -begun J are tw^> addition al^ stud^'ies whi*ch will be among the 
^oain efforts of the P.-ogra»T in jthe coming year. Ofte of ti)ese Is 
an assessment , of the s^ciAl * and politicali InplicaClons of 
dramatic reductions in the costjs of global data communications* 
♦The other will be an examination of the -prospects of funding the 
performing arts through subscription television or pay CATV; the 
analysis, cocf^rising both economic and technorogical subtasks, is 
being conducted '"for the Lincoln Center in' New York*- 



cpurse of the_ academic^ year 1973-"J97**, the Research 
a series of f6 seminars »n different aspects of 



During the 
.Prograp held 

communications policy. Attrfact-ihg an average "Audience, of about 
35, these seminars pi**ovided a, unifying thread for the community 
of people at MIT interested in comnunications policy as a puiriic* 
affairs issue* 



.In addit^io.n,«a .substantia 
build «p*«» ir^rnational 
co-operative*^ research ir>* 
at^ - M|T with researchers 
We also participated in s 
which grew out of the 
continuing interaction wi 
add the perspective of 
study of the -way ^n. which 
opportunitnieS' created 
c^jbili^^s* ' . 



1 effort was made by the Program to* 
contacts so as to provide a basis- for 
the coming yesrs* We held ofie^ meeting 
from England, Europe, Canad^ and Japan* 
imilar meetings in ^Canada' a^d England 
conference at.^HlT* It is our^hope that 
th col leagoes from other countries will 
^^IternateVnat ional experiences to the 
societies cope with the problems and 
by the ^ flood of new communications 



'»»•** 



SUBSTANTIVE h"INPiriGS " • , 



U THE LAND MOBILE STUDt. * • ' ^ ' \ 

« « ^ 

Thli^tudy was' in two partr: on< .part 6y Robert Crandail and John 
Ward dealt with ways of es*tinatinK the.yalue of apectrunj for land , / 
»obile4»s«»* The other part 'by Lawoence McCray dealt ^ with ihe • , 
land aobile' issue a5 a cas« ^study Jn coramunic^^tions^ planning* ^ . 

A* Che value of Spectrum in Land Mpbile Coaununicatlons ' 

The* VAlu^* if .any resource'Ts jneas;jr<^ by the -103*3 of .economic*- 
product %#henati iMcreoent of- the product 4,3 withdrawn -r or. 
^alternatively , by the^ it>A«»«nt to social economic product when 
aootfiei»^lncre;ent of. the r^ource is utilijM. The va^ue of the • 
el'ectroe-gnetiC spectrum oust be measur^^J iVi precisely this , 
manner — by ascertaining the oet increment 'to social value which 
a marglnml Increase^ of spectrun confers in each potential use o;:^^ 
the frequyacy ;ln question. 3 , - - ' ' 

In. land, nobile comraunicatl-ons, «?tinat Ing J^^^^ 
spe 
in ' 
the 

^jpg^ ^ _ _ ^ _ 

spectrun in which one user olacqs burdens . * -i ^ 

^offering economic compensation. It Ifs Jft&n afteued that the l.and 
mobile radio serv4ces — . particularly • the business, special 
industrial, and public jsafety services f''*' TK^-J^J^i'Inil 

congested whil.e the broadcasting services , are not* 'i^^.^^l^^^^l - 
U suqK ». Judgment is that spectrum sh 3uld , be transferf'W to-lan^ 
iae' froB_bjtOAt*casting. ^ . • • * 

The potential 'value of additional spectrum in Xand mobile ra<Jio^ 
may be assessed by.fexamining the ec>5nomic benefit o. reduced 





the low. and high, bands (ranges near- 50 MHz and MHz. 
respectively) have- become congested,, users have nwved to the 
newer <S50 MHz band; those already facing congestion at^«50 MHz. 
will seeK to operate in the new frequencies allocated th« FCC 
in the 900 MHz range; Wherever possible, users avoid tfese 

10. • . H ' 



hlp.her bands sioply because operation of nobilc 11 conaunicationa 
aysteors ^at ^ theae frequenciea ^ ia nore cxpenaive than at lowej* 
frequenciea/ ^ " ' * . * • 

Measuring the *direcU.i^ats of congeation frpn* nodela of uaer * 
'bchavfbp la ,very difficult and exceedingly expenaive. due »to tlje 
-diveralVK of l«n<J «obi\e uae. Plotkln iiaa- provided one ©odel of 
uae for thfe bualneaa or apecial-induatrial private diapatch raod^ 
which can be utilized for illuatrative purpoaea* Aaauirlng^ that 
the average mcaaage length Is "•0 seconda and *that paaxiaum, loading 
of 90 mobile's per channels occurs, the annual cost of congestion 
-peruchannel is between $3,750 and $5,000 per annum# This cost 
could te pvoided in raany are;<s by moving to an uncongested *150 
MHz Trequency. if we observe 90-&obile loading in a* given 
service whear an. uncongested chann<rl la available aj- ^^150 MHz, we 
must conclude that the costs of noving to the *<50 MHz band arc 
oore than l^iO to $55 per nobile set per year. 

« Our estimates of the capitat cost of operating at Jl50 MHz are 
about 20 Percent higher than* ^operation .at 150 MHz for ^>thf 
standard private dispatch node of operation.* This translates 
Cint'o a total increment to investment of apprQxinately $175 to 
1200 per* nobile set per ^ear. For very snail systems utilizing 
their own bastf stations this would be icuch higher. At a capital 
charge' of *10 percent^ per year — the cost or capital pips 
^depreciation — ,this translates into no nore than $'30 per nobile 
aet per year# Thus, in areas v,itcre ^5i> MHz bands are -rather 
unconge3te<^, no new u$er woOld utilize ^ 150 MHz frequency if the 
congestion ousts there were in excess of $30 per'oor' c set per 
year* ^oUarlV. existing 150 MHz licensees woult ^jhift to i<50 

^HHr o^er time if congestion costs excee*ded $30 per nobile set per 

'year# * , 



The^vJinje of extra spectrum" at, _say, 150 MHz, is \ thus 'Xthe 
reduction ^n user costs which* the inpreoent aHows, "hliJ^ savings 
is ceasured . In terns of either .the reduction S.i ^he^cost of 
congestion or the reduction in expenditures to avoid congestlv^n. 
The assumption of rational users allows us to c»incli«r that both 
neasure? should be eflual. Another potential source of ongeition 
reductio*n Is channel^ splitting;* but this is an option 'Only 
available ' when the FCC promulgates new * ,sej)arationS rules. 
Therefore, its potential c93ts and the xsontribution which it . 
c^iuld make ^he reduction in congestion ct its must reTnain, 
conjectural. *If it could be shown that * reduction of channel 
, widths to-, say, 12.5 kHz at i<50.MHz would result in costs which 
no more than 20 percent at^pve the current capital equipment 
*costs. It should 6e decreed by the FCC. '^At present, those users 
facing congestion in even the ^450 MHz band ar^ going to be forced 
into the n^w 900 MHz band at which capital costs will be at least 
20 percent above their i*50 tMiz level. . . • • 

"The total value of -»n additional 25 MHz at each bal)d, low, high, 
o;* ^50, * Is easily measured if the alternative to move to tjie 



higher bands without congestion available. Therefore, in' all 
but .the maj^r -markets, business and special-industrial channels 
•at 150 MHz nay be valued at the product* ^- the nunber mobiles 
times the incremental capital costs /^r nsvint? C3 an uncsngeated 
Ji50 MHz channel* Kor 90 . mobile/channel operation, this 
translates T^to a naxinum estimate 3f $18,000 per 25 kHz channel 
as ihe value of incremental 150 MHz space. 

Calculations 3f the value of each channel in the land mobile 
service ^ require .different assumptions for j^each service in pach 
geographical location and in each band. 'Therefore, it is 
impractical for" the ftC to attempt sucn detailed assessments in 
their allocations andNassit^nme'nts policies. However, a simple 
rule could be utilized. If a s^lven service in a riven location 
^is not ^moving to occupy the «M^»0 MMz channels available to it. it 
must be a reflection of the fact that users in this category In 
^his. area are not encountering cangestion co^ts of as much as ^30 
per nobile set perjyear in that service^ in th^t area. If i450 MHz 
bands are congested in another service, it is a reflection that 
cbfigestibn costl at ,150 Mriz are more than $30 per mobile set per 
year in A that latter ~^serv_ice. Clearly^ channels should be 
reallocated from t^'he former to^the^latter • 

There is nd basis for assessing economic costs of congestion once 
a means for avoiding xt is not open to a user. Thus, in major 
metropolitan' areas, it will be necessary to observe the rate o. 
applicajiions for new 900 MHz channels in order to determine* the 
value of ^50 rtrtz spectrum space wnich is realized through reduced 
congestion. 

It is Important to note that nothing in the analysis of this 
paper suggests equal channel loading as the proper objective of 
the FCC. One mighU observe ^150 MHz occupancy for one service 
when cfjannels at 150 MHz have only 30 mobiles/channel 'while 
another^ service might avoid M50 MHz channels despite much high.er 
150 MHz loading. This would be A reflection of the much higher 
costs of congestion in the former than the latter. Howe^ver. as 
long as there are unused channels at higher frequencies where 
capital costs are' greater, the FCC can make estimates of the 
"maximum value of lower frequencies. These calculatl,ons can then 
be utilized in long-range planniri^: ^of future allocations policies 
circa the- lower ^ frequencies, ihor instance, if there % is 
considerable rn'Oyement* .to the 900 MHz band in^some services, it 
will be V reflection of congestion at 450 MHz which costs 4JSers 
at least $30 and perhaps more per . mobile per ;innum. This 
estimate, multiplied by channel loading at M50 HHz^ can be 
util^2>ed ,a3 a,', basis* for compgri^og the value of another 25 kHz 
devoted to land mobile as conpared to broadcast service. 



b,l^A<lministrative planning arid Its Political Context: 
The case of FCC Policy for Landjlobile Radio, in the 900 Mriz Band 

rCC policy-n:§king with respect to the L^nd Mobile Radi-o Services 
Is^ a useful case study for understanding the difficulties ^f 
forward, planning In the context of heated debate - among partisan^ 
interests; because .it was predominantly an issue of spectrun 
reallocation, the politics had attributes oi a zero-sum game in 
which a fixed resource was ividly sought by a large number 9I ^ 
interests. -Inciuding represt tatlve's fror four different 
industries that are subject to FCC regulation (television^ 
-broadcasters," ^land noblle radio licensees, wireline and r^dio 
common carriers^* 

The Case : * ; " > , 

The FCC has historically regulated the Land Mobile Radio Services 
by, allocating blocks of frecuency channels to specific user 
catogories (poHce, taxi, notion picture, public utilities, 
etc.), and relylr.g heavily on user orgapitations to manage 
channel assignment and operational discipline among users, /[jjs 
pr^icedure, perhaps the only feasible alternative with available 
agency resources, appeared adequate for many years, and in ract 
was able to adopt new technological advances and to augment both 
the .nunber'of ellgibld user classes and the number of available 
Channels in the ir.ore crowded ^ervicess - 

4rowever by the early t960's,' complaints of congestion 
^multiplied, and land mobile interests clained that the on^Ly 
meaningful relief was In outright reallocation of f^l^qu^ncies 
from other, services. An unsettled deca:de of conflict and 
acconnodatlon followed, featuring special. Congressional inquiry, 
a nanmoth indtfstry-supportcd advisory rnechanisn, an interbureau 
FCC staff advisory effort, proposed new rules, shelves o. 
partisan filings, oral hearings, prelim^inary decision, 
reconsideration, and, ultimately, pathbreakmg new rules. • 

The new ' rules, involving reallocation of tt5 MHz in the 900 MH? 
range' ( including J^^ MHz transferred from the "PP^^''^ ""j 
television channels), represent a significant departure from past 
policies. About one-third of the new band was set aside for 
comrnoh carrier 'cellular" systems, based on ^^^^^^^^'^^y ^"^^^ J 
differeKt concept of frequency usage which fr;'JPonents say 
pronise^' raucli, superior long-term spectrun of f iciency^ ( i f^ 
congestion occurs, the cells are reduced in size, requiring no 
additional frequencies). Another, thirrf was designated for 
orivatej use under conventional technologies, but w?s mjt to be 
coordinated by user groups; the Vin^l third was held i" 
^o* provide future flexibility in allocation among technologies 
and services. Innovative new regulations concerning market 
stricture were introduced, and the Comfrfissior„ claimed preemptive 
jurisdiction from - state-level authoriMes, The Commission 
stressed that the user .was being offered new alternatives among 

I « 
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technologies and suppliers. as h^w meet his njbile radi^ 
requirements and that in eftect pjne radu uses would bo 
deregulated, in tne 900 litlz band. ' 

Conclusions: - 

*t»-The Virtues of Adnm istrat ive Plannmp ' 

The 900 MHz case indicates that p3sVtive plar.ninr can ?ccur in 
'the setting of adminstrativfe law-naKing, evei^ ander conditions 
,pan.tisan 'activism and zero-sur payiffs. ^ The FCC decision 
ulticjately was aore tnan cerely IncY'enental , and d?es seen to' 

-proR^ise-^an inpr^ved I_)ng-tj^rn.-S.3jLut lon^J'oj;^ pr Jblem^s^ spectrum 

congestion by^taktng advantage of newly-developing* te"chnologics. 
T*i©.* regulatory cystesj was ablQ« t^o anticipate '"and avert an 
inevitable -crisis., in great part " beCal»se industry groups' 
conflicting self-interests wjr^ed bolh t.o elucidate the problen 
and. to provide stimulus for neaningful reform. Proponents of 
spectrfira alloction t^hrougrt sone variety of unrefulated market 
systea must ackn o»/le.df;e that the present adainistrative 
procedures do achieve self-adjjstrent thrqugO political give and 
taKe; while .the political-adsinstrative system^ subject to^ 
adversary pressures is cleaj'ly njt ideally efficient, neither is 
it absolutely static or Insensitive to chanrm^, , needs ai?d 
technologies.. 

2* Deficiencies in Planning. » ' • 

The fact that positive, non-incr<wsent a 1 plaaninc: did occur, 
however, is not to say that it- wai>. an nssured outcjnb, an. 
unflawed and inevitable pr-»djct of the r clitics of rer»ulation. 
For instance, at Lnree'^pointi; In the caae, developments, clearly 
depended on the actions of indivixiual f^bHc offixrials (a new 
comiRissioner , a na veriest C ong^'-essnan , a new Chief Engineer ); had 
the^e indi.vid^jals not been « present , it is quite possible that 
group pressures would have had little ultimate effect. In 
addition, it cecuired over ten years for the KCC to reach its 
decision, and It is plausible that t^.e saae decision could have 
b^en reached in far less time, p-iven a :?ore attentive aVid 
decisive Conr.ission . The Fll's handling, o* the case is also open 
to the charge that short-tern Objectives systematically pushed 
long-tern solution to a back bjrner (in fairness, however, it 
aust be noted tnat tnis In part nerely reflects Congressional 
pressure for an Insncediate solution at the expense o** long-term 
optimal it^)» 

One result ^of the rt^^'s snort-terrr orientation was inordinate 
delay in reactving long-tern decisions, since the case was phased 
so that resolution of the* short-torn Issue (involving 
reallocation jf some 1 jw UHr television channels near the USO MHz 
range) preceded serious consideration jf the lonr.-tern 900 HU^ 
possibilities* Another consequence w.is •.hat reliat)le 6r.pirical 
dat? (e.g. orcdiOlo rrarket studies for fuluro mobile telephone 



deaand) were never developed for some crucial questions? the 
adversary process in this case did. allow non-increoental 
compromises, but it nardly produced an impressive quality o. 
policy- analysis upon which the Commission could base a decision. 

Finally, it should be noted that^ the Commission fpun^ it _ 
expedient/ if not necesslry. to stretch ^the cor^^ept of.due 
process in reaching its innovative policy decision. Under the 
terms of the Adnlnstrati ve Procedure Act, proposed rules are to 
be published in order to pernit open debate by interested 
"parties. In this case» however, the Jltimate decision bears, very 
little rcseoblance ^o the proposed rules, and sever^> .k^y 
provisions were simply never«aired for' partisan commentary; the 
-implication, may be that due process and administrative planning 
arcTTnutrually .incompatible. . " ^ 

*3rJ!^£P^i-?fL^^"^ Agency Reform ^ 

A fairly large number of actual admlnstrative reform proposals 
f(€.g. reducing ^the number of Commissicners, segmenting the FCC 
Into mass conmuhications and telecommunications components, 
lengthening Commissioners' terms) have been offered to redress 
various perceived FCC deficiencies,, particularly in the area or 
policy planning and coordination^ Reviewing ♦hcse proposals in' 
the light of the 900 MHz case fails;* to confirm that any such 
^structural reforms would have had clear salutory effect on the 
'-900 Hriz decision. Structural reform, alVjst always the subject 
of external reviews jf the . regOlatory^agencies, may not, be the 
best available answer for, the weaknesses of administrative 
planning by independent commissions. Review of the 900 MHz case 
supports the olrf . and obvious view that better policy-making 
requires the '.-.appointment of energetic, open, and analytical 
policy-mafcers; whatever , the organizational form, there is no 
substitute for strong personal leadership in Policy a^e^s 
requiring planning. The problem of identifying.such Individuals 
is admittedly difficult. .However, there ^^^^^^P^^^^rr 
convergence of opinion among opposing sides as to which past FCC 
Commissioners have been superior. In general, the major problem 
is not that merit ^nd expertise yield to party politics -i"; 
srl^^tion of agency personnel, for mapy of the most widely 
respected Cocmissioners have in fact been former ■campaign 
workers". Renewed intellectual activity mightproductively.be 
directed at the. process of Presldentia? appointment , and 
confirmation. 
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2»,TH£ ELECTfiOUICS INDUST/tY AND INTERMATIONAL 'tRADE 



This study was done in conjunction with MIT's Research Program in 
Internatipnal Business under a, contract with the. Department of 
'Uabor» Analysis was nade of trade statistics for . radio 
receivers, televlsrion equipment, and telecomreunicatiDns apparattrs 
4.n the past decade* ' , . v - • 

Telephone apparatus and parts has^ involved minimal foreign trade» 
Consuniep electronics on the other hand showei a regular pattern 
with extensive world trade* U»S. production has been high in 
newer, . ^ sophisticated technologies- As a pVoduct line became 
better established, foreign corrpetition increased, and U«S» firms 
responded, by off shore production of the (by then) conventional 
products^ 



Interviews with representatives of electronics manufacturers who 
have closed plants in the United States over the. last four years 
-reveal factors involving: 

I*. Reduced U»S» defense purchases* ' f 

2» Consolidation of product lines. <? 
. . .3. Con s 0*1 id aj. ion of mparts nanufacture. 
' ' Restructuring of the tnanuf acturing operation* 

Interviews with representatives of electronics manufacturers 

who" have opened plants* in forcrign countries over the last ten 
years indicate among the factors critical to the decision to 
manufacture 'off-shore; 

V .They ar^ satisfying off-snoce n:arkets principally, and 
tlie nature of this business requires close proximity to the 
cus toner. . ' * ' * 

2* The 2iix of fact^ors of production involves a high labor 
content, the result of which is that nanufacturinj; econo?mics 
dictates manufacture in a low labor cost area .**»*While these 
. considerations led to .extensive direct investment and 
production in low cost areas for products involving ^Id, 
Well-established technologies, n^w products kept appearing 
in this dynamic field, leading to a ^.rowth of the U-*S. 
electronics industry. " ^ • 




• > 
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x \ " 3. COMPAHATIVK RESEARCH ON COMMUNICATIOliS POLICY 

{lost deliberation In the United, States on the subject of 
communications' policy has been highly parochial. Despite the fact 
-that every advanced indust'rial country faces raan^y jf the ^ same 
pcoblems in regard to both ' their mass ^ media and their 
telecommunications systems, most American discussions proceed as 
-if the rulings of the FCC and tlie Supreme Court were the whole of 
accumulated . lore on tne SObJ^fct, Kvery .ad vancxed Industrial 
country^ faces the jroblen of supporting high quality cultural 
materials /of interest to smaia .minorities. Every such, country 
faces the problem of restricting material that is harmful to 
children while otherwise preserving freedom of expression. Every 
such country is in conflict over the advantages of competition 
and the advantages of an integrated communications delivery 
-system. Every such country has difficulties getting- good 
technical advice on communications to " its political decision 
makers and In deciding /When to scrap its investment in old 
technologies in favor of new ones. Almost every country has the 
problem of a deteriorating post office End telegraph system, the 
spread o£.TV and radio at the experise of the printed media, the 
increasi^^ concentration control of the latter, ^^t. even ir 
the problens are .airffilar. the. solutions are very 
Countries /lake different choices as to how to respond to the 
policy opt^^s.. 

Ther(^ is^ thus muctf that can" be learned from comparative^ 
examination of the comnunications policies adopted in the. various 
count ricif-^ of Europe. Japan^ and , other nations Where the 
• technology of communications is-* relatively mature. There i? also 
much to be learned from the experience of the developing 
countries., eyen though their problems are in many ''espects 
fund'aiPcntany different. The case is a r<?rti<?r± stronger for the 
need ^o examine comparatively the experience of countries whose 
problems' are much the same. - 

These'^ccJnsiderations have led our program at "^]^' . 
contact and .co-operatiVe relations with /"earche^s in other 
countries working in ou^~area of concern. We^have taken as one oC 
our primary gofls for the immediate ''"ture the development bf 
- co-operative comparative research to pursue with scholars, from 
other cbuntries. What we have as yet to report is only « set of 
conferences and conversations. Our objective is to dfevelop 
research, pr.ojects in which researchers ^J^?^^^"^^^?""^^^" 
would each report on the same problems from th^ perspective of 
their country. * . ' 
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Three, conferences have been? heldl sa^Tar as part of bur effort ,to 
foster- ''invisible colleges" of cotnraunicati ons res.earchers on a 
worldwide basis'". " • . " 

, The yirst raee'ting was in Montreal on March 3, 197^, chaired by 
Professor James Taylor of the University oV Hontraal. Sixteen 
Cajiadian .scholars from eight unJLversities and from government met 
to identify areas of interest for canparative research* Professor 

" Poo_l of the HIT P^'3g>am met with them* A report was 'prepa|^e,d 
listing eleven main topics common interest, most of which 
might have appeared' in a U*S. document of the same sort: what to 
do with "the TV channel capacity that is coming; information 
overload; attachments t3 .the c^nnjn carrier* plant ; the regulation 
of, the communication industry; and ' the representation of 
interest groups* jiowever, one question had top saliency in Canada^ 
which -would, probably n^t have appeared! in a U*l5> dticua^on at 
all? the problem, of the survival of cultural' communities* This 
comprises both the "pr^oblem that Canadians see "of US nedia 
dominance, and the problem that French Canadians see of 
Anglophone jlominance* 

. * - ■ - . - - 

.A second, meeting, held at MIT in Apr i]t ,^ brought together Akira 
Arikawa of the the Kesearch Institute jf Telecommunications and 
Economics in Japan, Nicholas Jequier of Ot'CD, Alex Reid and 
Brenda Haddox from England, and three of the participants in the 
Montreal meeting, tocether; with a dozen Anerican participants* 
If any one issue dominated the discussion it was the choice 
between raonapol-y .and coopetitijn. H3W d^es each, for example, 
affect the rate 3f innovation. Is an integrated^ communication 
monopoly more willing to accept new tex:hnologies than a firm that 
lives and dies by a single mode of communications delivery, or 
does a monopoly lack the incentives ta innovate* Under^ what 
^.industry .structure does each possibility materialize. There was 
also discussion of hfow to organize co-operat,ion . in research 
between scholars in different countries so that quesjtions like 
the above could be explored in .different case studies. * 

'from Cambridge the partic4.pants proceeded^ to ihe Airlie House 
nieeting on telecommunications policy in which all the NSF 
grantees under the program of which we are a part participated. 
Professor Pool, organized the international session pf .that 
meeting, which in effect became a continuation^ of and broadening 
of. our Cambridge meet,l.ng* 

"The third international meeting' to grow out of these efforts at 
building contacts was held in London in June* At the Airlie House 
meeting it had been decided that it would be. useful to have 
gatherings in 'a number of different locations; the London meeting 
•^was 'the- f^irst respoVtse* The British Post Office took the 
"initiative and acted as host, through the good' offices of Alex 
heid. We invited the International Broadcasting Institute to Join 
in sponsorship, which, it did, helping-, to organize the meeting; 
Edwar.d Ploman of IBI was the co-chairman. Professor Pool gave the 




,3pe,ning address, dealing with the reasons why research on the 
social effects, if telephony has lagged behind that on the Iragact 
of the .tjass media. The focus of the London meetijiR was 
speciffcaVly' on telec otnlnuhications- research, .Among the half 
dozen universities represented anong the 20 or so participants. 
Several have research centers on raass communication, from which 
scholars cane, but the people they ;net fron the Post Office and 
industry were mostly individuals wh^ora they had never met with 
before, and the topics were nes on which there has yet been 
little academic research. , 

There were four persons ^ron th^ US and Europe, at the London 
meeting. The IBI^ . and our ^JO^S^^j are working together to 
stimulate further*" steps toward Toraparative and co-operative 
research. Professor f^ool delivered a paper on the subject at the 
Mexico City meeting of the Ilil in August, and he is working with 
a co'femittee chaired by Asa Briggs, vice Chancellor of tfift? 
Uolversity ^of Sussex, to start Some such studies, .A meeting 
comparable to the London meeting is expected to be held in Paris 
in February* • - ^ . j- , • 

VhJ.le^ the triterest in co-operation on comparative research is 

very great among students of comraunicatlwns in many countries, 
the problems of funding for jtuch research are equally great. 
Ideally, ^nost of tOe^ fynds in each country should ^e raised 
there; the domination of any , one funding source may be 
undesirable* Yet It is extremely dif/f icult ' ,to .co-ordinate fund 
raising from sources in different ccfuntries^ In addition, we must 
add, th^ funding for international studies in the United States 
today is "very difficult. • Important as an international 
perspective n?iy seen to us, there are few^sources that regard tlic 
funding, of such research as their domain. ' 

Jt ^eem^ fair to say that the "most important and difficult 
proble"m for the. development of our communicdtions, program at HIT. 
is to secure some, flexible and long range "^firnding that will make 
it possible fbr us to work effectively in co-operation with 
reseaVchers from other countries on problems of mutual inte;;e3t. 
That is the top item on our present agenda. 
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;^ .THE MIT COMnUNICATIOliS POLIC; SE-MINAR ^ - 

A successful bi-weekly seminar series served as a .focus f'o^ 
.planning and development activities of the Prv^gram. Sixteen 
seminars were held, most of them on subjects pertaining ^i'-ectly 
to current or projected research at MIT. The sessic^Vis attracted 
listeners from a wide variety of disciplioes and professions, 
serving both to stimulate interest in areas of active research 
and to assist speaker's -In refining their t hinking^hrough lively 
discussion with an informed audience. 

A.ttendance averaged about 35 per meet inf. Of these, roughly 
-two-thirds .were affiliated with MIT, the remainder coming in 
"equal strength from otlier universitie^s and from nonacademic 
organizations. Minutes for each presentation were distributed to 
a LiUng list of roughly 300 iffijividuals . half of whom reside 
oOtside the Cambridge .area. Analysis ^of this roster reveals 
interest from several different sectors; 605 represent non-MIT 
affiliations. ..iqcluding other universities ^25^ . pri>^e 
enterprises (15%). public; service organizations (10%).^and 
governments {^0%)• 

September 26^ "Spectrum Hanap>enent and Land Mobile Radio", 
presented by- Hob^ert CM John War J , Charles Jackson and 

Carroll -Bouen (a^l from MIT]. . 

Participants , described the .proposed work «f ' «^f>« 
denonstratioo project and raised Issues of , ^-P"^-""" 
Discuoion focused on problems associated with, spectrum 
congestion; how a market analysis coyl.d be employed to measure 
the leconorai': value of reduction'' in congestion; and technical 
aJlerna^Jves.'such as channel-splitting and cellular systens. to 
augnent efficiency in spectrun allocation. 

October' 17:- "Integration of the National Cooimuncat ions Sjsten", 
presented"; Ithiel de Sola Pool. Carroll Bowen. and Jack Kulna 
(all fron MIT]. 

'This session 'presented and asses.sed the principle 
conferences on integration in connun i cat ions hey at MIT in April 
iq?I anS at Aspen in August 197 3- Various facets of Integratiorr 
lilt StscusSedt the 'existence of a single organization with 
ooeratlng authority; shared facilities; systemic planning; ^nd 
cross-iubs?dizatlo'n: -A. variety of approaches to the issue were 
addressed: technological. *cononic. regulatory ^"^.J'l'^^ll'Jll 
dtfilrabilitv •• of integration was examined l.n the contexts o. 
efoiom?es or.scale. an Integrat ive approach to the regulatory 
■ process, and diversity in programming. 
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October 31: "Current Issues in TelephDny", presented by tawre.ice 
McCra-y (MIT) and A: Stark (AT&T). ^ 

historical background and. current status of seven najor 
regulatory issues in common carrier communications were 
presGnte(J. The di^cu^sion , of interconnection focused th? foreigTi 
.attachments question including the Cartepfone decision. The MCI 
decision and the rise the specialized service conmon carriers 
were reviewed, A third issue concerned " tariff - ^irovisions 
relatinfC* to the resale or sharing by third parties of services 
purchased from the carriers, Uther policy issues included 
domestic satellites, two-way CATV, and theu provision of bulk 
rate^ ^o large comnunications users. The question pervading all 
thQse. issues was the extjent to wh.ich the telephone companies can 
, be pemitted .to c^npete freely as more and more segments of their 
service, monopoly are opened to other entities,' *^ 



• November "Prospects for an International Packet«Swit,ched 
Data Network^, prejsented by Arthjr Corte (MIT), Joseph Markowltz 

^..(MIT) and Craig. Fields (Harvard)* . . 

fhc convergence oT ciimmiinicat ioos satellite technology . and the 
AhPA^develpped pa^clfet-sw itched data ' network could result in 
order.srof -magnitude reduct^ions in the cost of interrjational idata 
communications* " Computer-readable data bases will be 
increasingly available for remote access* JJne implication n 
that developing countries may have an opportunity to leapfrog 
into the data-oriented modern world if the proper orj^anizatiqnal, 
economic, technological, and political arrangements can be 

♦ achieved* • • 

^ - 

.!/t>yember 28: "Future Technology and Policy for the U.S« Postal 
Sei^vice", presented by Joseph Fleming, J» Herbert Hollomon, 
Charles Jackson, Abraham Tersoff, and Nelson Upthegrove (all from 
MIT). 

4 

The present cost structure, innovation, and operating practices 
of the U*S.. Postal Service were outl^ed, and comparisons were 
drawn with telephony and with otner delivery services. The 
Postal Service employs about the same number of personnel 
(Roughly- 70Q,000}, has about one-half the annual revenues ($10 
billion) , and has about one-eighth the capital plant <|tfOO' 
million) as the telephone industry* Organizational planping and 
the USPS' fi&D program were reviewed, with particular attention 
being devoted ,,to, prosffects for **electro.nic nail"; the dominant 
fact concerning, electronic mail is that', while communications 
costs would be small, the real bottlenecks in sorting and local. 
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.delivery would' remain even if long-hdul tranatniaaions wefe 
cohveVted 'Anto -dajta coranijnicat io/ia, Meaaures of poa.tal 
effectiven^aa, .the political and social Constraint.a on^ the^ 
syaten, and M^T research plans" on postal systems wero discussed. 



December 12: "The Economics oV Pay Cable", presented by'l^C*'''''^^ 
Bowen! [MIT.], . Hobert C^^andall [MIT], IJartin Lwenstein [CUo]. and 
John Ward* (HIT]. . 

-Recent eKperimintation and .plans for pay TV wero reviewed. 
Avaiaabir>4ndirect evidence as to the value thit the public^ 
attaches to additional channels was adduced.- Currently, the 
level of demand for program diversity is not very encouraging-* for 
investment in- channels beyond those broadcasting P^'f JJCaj'^^?'^''./"® 
three networks. Par]iicipants assessed as more difficult the task 
on estimating demand^, for by-the-prORram pay television, even 
assuming successful transition to a - high-penetratixjn. 

-interconnected system of CATV services. 



January * 8: " "Issues Teletf^yhim'uhicatiorfa Policy»\ apeciaV 

preaented by * Clay T. . Wuite^j^ad , Director Off ice^^ 
Tel ecommunlcationa, Policy. • , 

.Dr. Whitehead' reyicwed the major considerations! underlying the 

Cabinet TaikTorce on Cable Communications. The alternaMve 

philosophies on acpess • to the media - .the print model o. 

pluralism and the TV model of fairnestf r were discussed. 

January 9: "Future TransmlMlon Technologies", presenteO by 
HbTrt 1: Kennedy [MIT). John Fulenwider' TCTf Laboratories), and 
John E. Ward [MIT], . 

•The'main subject discussed was fiber optics. ' 1 he technical 
chlracieristics and problens o.' fiber a transnlsslon nedlum 
were laid out. Optical fibers do njt represent a rcrolut ionary 
neu concept: "Light pipes" have been around for years, but have 
hid lUUe utility for cor..r.umcations due to high attenuation 

"5oss«. fieoeni advancer- in>educinR attenuation have ed nanjr^to 
see fiber optias as a serious competitor with coaxial cable and 
I!llir.eter waveguide transmission. Major problems ahead are in 
SeVelSping reliable manufacturing pcocesses and Jevelopnent of 
necessary'ancillar:^ devices. Anong the »-J°[,^<*^^f 
^iiiall- ^ize and the early uses of optical fiber are liKeiy lo oe 
between "itching centers where duct space is at,a preniuis. fcven 
though -fm chinges are not as revolutionary as socetines 
pictured, the cost, reductions are signif leant. _ 
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January ^3: "Urban Public Safety Svalcns**, presented by Hlchard- 
C. Larson J HJJ.]. > . 

The 'discussion iocused in three" areas: ^he ^?peratln«:. 

characterlstt-bs of urban pablic safety systems;' research funding,, 
* focusing on the Uor/HkUU^ prJjoc^ at the upcratijns Kescarch . 

Center at MIT ofi Police, !lre, and ambulance dispatch syatens; 
•-and'somc technolJRical and organizational innovations that hav« 

been introduced' recently. I'olice, fire and eraerp^ncy taedical 
J services are aKong the nost labor-lnt.ensl ve , undercapitalized 
^sectors in the U.Sc .Since . labor costs have been ^tendily 
*lincr<5asin«., tnere will be increased pressures to improve 

productivity through organizational and technDlo«ical ln>iovation. - 
' t^is involves^ addressing comnunicaXi ons ^problems of queueinf? at 

the dispatcher, automat ic *locat ion vehicles, and feedback as 

to condiCioris in J,he field. 

- *■ ' ^ * M 

« hobruary 6: "Issues -and uilensmas in Satellite Communications , 
..^j£eser|ted by Jt)lv» V. liar rinp ton (Cotr.satJ. 

The technological trend, in satellite comnunlcations will probably 
be toward de-cTphasis of frequency division multlplexinr in f.^y/or 
or tine division multiplexing. " Th<jre will ^also be P.^-e^^J'er 
emphasis on 5ean switching. The greater* 'complexity of the 
" satellites ni^ht nean phoVter f't^-e.tinies. Saturation in- the t» and 
b -OHz frequency bands will ' drive commeriCal. satellite 
• tramsmission first to tne n and Mi GHz bands 3nd ult imat»iyr to 
the ^0 and 30 OHz bands. These changes will involve investment 
in new. earth station equipment. . . ' . 



February 27: "Appraisinp. ^ the Whitehead Report", presented by 
hal^yh baruch (Viacom International]. Richard' Jencks (COS] and 
iCas Kalba (Harvard]. . ^ . ^ ^ . . ' 

AciooR. the reactlon-3 to the 'cabinet cable report vere concern that 
It paid too liXtle attention tp how to encouraf:e growth of arable 
without undue dislocation In the existing aedla; doubt that' the 
report will ^ have a substantial Impact on the industry-; and a 
'"ee ling .that the -report addressed a f undaraenta^l.Tco/icern - while 
the role of .governnent Is important in developing cable, it must 
not overcontr^l tne new oediuri. 



March "T^e Cable Television Information Center: ^^^^^ 

Present, and Future", presented by W, bowasan Cutter and hdwln A, 
Uear.le, Jr. (both ^f CTIC). 
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CTXC is an^elcoient ^^ a newly cmcrglnp *quasi-puJ>He sector" , 
which attenpts to take into account the I jhp-rnnve xonscquences 
of policy .<iecislons. In the- bc^'lrmin? the pfjprajs was lajgely. 
Of iented 'toward the day-tj-^t^y nec^u 3: cil.ies on questions of 
.CATV policy, tophasis^ 'is. n'bw nhlft^g. t*^ward larfjr policy^ 
questions and aay result "in the atanJ^nnent ot'. the practice of 
non-advocacy, ' * ^ ^ * ' * 

■ * * • * • *- 



April 3': "CoQSucer Durables" ♦ presented by ^5tcrt T, Lynd'*, Ji 
liar tonV.Dc'i^Ol'r and . Lewi s Erwjln Jail jr MIT ] . 

* 'x. 
Tfte at^up. reported' the results of a 20 nontJs study .of, ttfe 
productivity of servicing concuTxr durables. HefrlReratorJ? nh4 
^color TV rcc<;ivers were inveslif ated . Aninp the binding of the 
stu^y were (?;r^t inpr Jveccnts , in rellabi I Ity * .of the^ ofoducts 
oanUfactured ^aver .the last several years, rcsylting in Ijwer. 
life-cycle costs for ^services delivereci. Incentives , Up 
manufacturers ^o improve the reliability products have fcec^me^ 
s-trong^r due to the preT/alence all-inclusive warranties/ 



April neoSnunlcatLijns Hequirerrenl s in Tclene^di<;ijpe Systeras**t. 

presented br*^^P^er ^. M/»rk ;^d liotras WUlenaln (both if 

Telenedicine systems are bem? looked at to provide brond-r^nge^, 
nedical care and specialty \0'tpe''*t-i3e tj arcns where it doesn t' 
preseatly exist,' A nine rajnVi study In Can})ridj;et . however, 
failed to conflrn tKat TV would result in signi rica.-\tly, improved 
service over telephone coxnunicatlons. tJnc Jf the findings Was 
that nurses tended to .s%ep bac*^ anc alljw r.rcater pat ient-d >ctor 
contact with. TV, With the telepns.'ie nursts functioned more- as 
,prinary, decision-makers. , , 

. • • • «t 

May b: "The Future o! Tcloc jseunicat ions" i presented by Eufjcne 
C» fubini (t^O./ubinl As:\.jc latcs j *Snd .J jsepn K. Crates CMatlor,al 
Science Foundation J 4 

The possible union 3f telecorcr.un Icat 1 jns aoiJ . Mochemistcy was 
discussed as an exaapJc yf tr c or ^ss-fert xll.zat Ion af ^fields tX 
knowle*d;;e. Telec^nraunicatl^5ns research nirht tell how 
information can be cjded In f jrns that the tr«iln can n>st readily 
assiallateu artificial intc ^ I Ipcnce cirttt 'thus plausibly. ii:»rrow_ 

' fr.ot- neurol*/cy^ ^ At. a different plane, discussion foclised jn the 
new industrial revolution - Pi?rva5iv£ electronics. Profound 
changes' in solid ^tate and circuit Integration techn5loJ;ies have 
already affected tnc calculator and Rini jsf ater fields^^ The 

.future will see such applications as silld^ stale wishln?. machines 
and flat tubelcss poc'KtJt television receivers; the agf^re^ate- 
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Inpact on evei»y<lay life w^Jl bo prof o^jnd* 



>tiy '»22V . ^fcivacy* r?sifes In Data ' Voxvc * and Video 
/^o«Bunlcitl<auJ» pr<3ent&1 b/'j^ffrey A. Moldaar {/<IT3« ♦ 

Qttt'e concei^t'<*f a lefjal ^lg^l to privacy items. *Trooi an 1890» 

tt^^.i^a^u I '^LTl... J 4^^ A^uKl*^ riltfM tho Hnn*nr^ DhotOffraDhV 



iiaryallfil Lka Ke^tlfi^ artlcle-wnX'Cti eitcd the dangers* o** photography 
and ^he newspaper .enterprise, :ancJ*called for the "rl^ht to be let 
alone'*. Cabl,* TV relates to a potential Invasion of prlvac ^n 
at lea'st four ways:" citizen sur,«elllance , cable tapplnp, pr^,;^an 
monitoring, subilralnal- messages and offensive* progrynlng* r 
* .^^pcs.lgn criteria to reduce'tft^ dangers of cable-related i/ivaslqn 
\ ' 'v>f privacy y^cifc. discussed, * . ,* ©.♦•••*!' 

■ ■ . ^- 

.. ♦ * p ' * 

•«»r. •• ■ * 
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PROG'RAf^ FOR THE SECOHD YEAR, 



* . ^ ..Emerging Research Interests " / 

' r * * . ^ , - - 

Interaction among participants ifi ttee Research Program' gave rise 
to a nurtber of ndvf suggestions for research. Of these three 
have been written up a_s_forjial. proposals for*' outside sponsorship, 
•-^«5-sufflmfirri"2e3 below.' We wou^ld expect ,^veral others t-o ' be ^ 
' /delineated, during the academic' year • ^ , ^% ^ 

• ' * % » * • 

it Internationsal Jacket Data Cop^unications , ' - 

. '* * • , * f * i , 

(Proffe»scr*"Pool , Dr, Markowit2»*>''r« Corte).' * »\ 

Rap}.dly changing technologil^for intercontinental fransmisafion 

• ♦ and data l^apdlin^ are producing new possibiliti^ss , .for 

International data commun'icat^ons* This project will examine the 
technical^ economic, afnJ organizational/political implicaft ions bi 
the emergence of low-ccrst^ di&tance-inserisitive , pack^t^switched 
data, coranunlcations, which coUl* provide users in both developed 

* «and. developing areas with inraediate world^^ide access to 
. centrally-maintained data baBes. - \ * ' . 

3 

' Pi . Prospects fer a Lincoln Center Pav Televis ion Astern, 

.* (Professor <:randall\ Mr* Ward) , ' 

This project addresses the design of a tec^jnically feasible and 
e6onom^cal!y vl;3t>le Torn ' of pay television ^ ^(either ctfble or 
off-the-air) tcf. distribute events produced at the Lincoln Center,, 
New Yprk, to the nation 's houseliolds* Econoptic considerations 
d'hclude. analysis of costs af ' alternative technologies and 
%:ssessment of demand for cultural' prograns. Technical aspects 
inc>ude evaluation of various technological options for delivery, 
^ includings, control ^^f channel access and provision of high quality 

* (15 kHz) ajiereo audio* * - , , , , 

^ Crob3»natlonaI'$tu<jY of "Cotnmunfcct io ns Policy 

^ The major jf' issues of communications policy in the United States 

* ar^'generally colnmon to all industrialized countries; among them 
. are the ^ choice Between regulation and laissez-^faire . between 
^ public DOnoDOly and ppen competition, and between local ana 

{ « national media programming* The "research objective is a 
iy' systematic' comgari^on Ipf the causes and consequences of 
' -International va<*iati*ons*in coonunications policies* 



Publications and Reprints 



In its second year, the Program wilX inili^.te publication of 
papers and monographs, including research results from the first 
year's work* Reports for t,he Program's seminars and reprints 6f 
mat e jrl a llcjeXe a s e <t ea rJUAC_w jJLU,a.l so_be_ dissetnlna t ed_. 
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COGNATE ACTIVITIES 



The activities .described above have' been largely suppj rtcd by. ?jSP 
-an^ - MarKl^ gran t d • . Th~S3'e grants h el pe d expand^ an. alT-eaily 



existing set of interests amanK the cornsuni'ty >r scholars 
constituting our research progra no >^e here brlerix_n,3t^_Si?jnfi — 3^1 
thei-r^-cognate activities. 

U Direct Satellite Broadcasting: 

Professor Ithiel ?'iOl prepared a paper for OTt» on that 
.subject/and a second paper fjr a State Department advisory 
ceeting in February* They have been subraitted for Jjurnal 
publication* 

2» Cocnunicat ions and Developnent 

Professor Fre<Jerick Frey has written the chapter on this 
subject in the new Handbo-Jk of Cor.cunicatl jnn . Professors 
George Tothjens and Jack Ruina, together with KoberX Butnan 
of Lincoln Laboratory and gradi te studenls Colin Warren and 
Andre Colpitis, are continuing their yo rrjject on the role 
of teleconiaunications in developnent. They have paid 
^ particular attention to telecotcaunicatlons in educational 

^ prograas and to the use^ jf s«itellites« Durlnr. the surjner 
of 1973, Professor Po-yl lectured^ f jr UJIA In Tanzania. Kenya 
and Ethiopia on the cocreunlcatlo'ns revolution* DurlnR the 
spring sercester Professor Daniel Lerner Is on leave at the 
East-West Center at the University jf Hawaii . working with 
Prof<^ssor Wilbur Schramm on cjcrnunlcations in Asia* 

3. The Audierxce for P;:>Ilc Broadcastitig: 

Mrs. Karen Sapolsky is directing ^fte Boston area audience 
research for CPS* Professor Ithiel Pool Is on the 
Corporation's advisory board for audience research. The CPB 
research plan was designed by him in a report to the Ford 
Foundation* 

M. CATV: 

Professor Frank Rcintjes Is a ncmbe'* of the Massachusetts 
State Cable Conralssion* Carroll bowen and John Ward were 
on the program of the Dallas raeeting jn Cablp Television and 
the Universit<y. Professor Pool was one of the c jocientrf^ors 
on the Cabinet Task Force Hep«;rt on Cable Cocnunicatl-ons at 
the Aspen conference at the tine of its release** John Ward, 
Frank Reintjes. Carroll Bowen, Lovell Dyett, and Ithiel Pool 
served ^s advisors to the City Jf Boston in its CATV 
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planning- JJhn Ward and Profess jr .rranX Keintjes 

participate<2 as tseabers jf panej "Katt-ues jf blue" at the 

New .cngland Cable Television Assjciatijn Convention, July 

tO-^tf., 197^, Drctton rfoods , N»H. (transcripts available* fr jm 

5^ Cable Data: 

-Ox:* Alan Kessler has organized a prjtJtype Massachusetts 
ca&Xe^ data infornation systen usinR the Admins oata 
canagemehv-s^tec developed by Jtuart Mcintosh and David 
Orirrel,* ^^---^^ 

6. News Study Croup: 

Under the guidance tdwin Diarc 3hd . this r.roup of students 
tias undertaken research and analysis of oedia coverage of 
national and international events* Specifically, in the 
past year, it has worked on Congressional canpai^ns^ and 
Congressional hearings. Planned is research jf the recent^ 
Middle Eas:t conflict fron A-ab, Israeli, and American media 
viewpoints and the r.oveaent of inforcation in crises (Boston, 
busing, the econony, and other "crisis news")* 

7* Optical Coanunications: 

Professors fiobert Kennedy and Jeffrey Shapiro are c'oncerned 
with determining the fundaoental limitation upon the 
perforaanc6 of optical communication -systems; the extent to 
which these litaitations suggest the possibility of inproved 
system " performance; and the caeans of realizing this 
iraprWenent- in practical systems. 

8. Data. Networks: 

Tne Electronic Systems Laboratory, underwits new director » 
Professor Michael Athans, will be devoting a najor effort to 
research on communications networks. One project, directed 
Dy hlcnard Marcus » concerns compatible access to diverse 
data bases on a network* 

9. ficpulation: 

Professor Paul MacAvoy has been responsible for . the 
developEent pf an expanding research and teaching program in 
tne Sl'>a^ Scjiool of Management on governmental regulation of 
busine?3 activity. 

1 

tC;^. Technology Management: 

At the Center for Policy Alternativ.es, Herbert Hollonon and 
Thoaas Allen direct a five country comparative study on 
technology and innovation* At this stage of the project, 
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they have descjfiptions jf gJvernr.cnt policies designed to^* 
encourage techrtoiogy in various industries, including the" 
cocnunicatio'ns i'ndustry, in Oernany, Netherlands, the United 
Kingdom, Eranc^, and Japan, as well as a cjnprehensive 
cotaparative bibliography on p^/liciea for technology. 

11« Conrauni cat ions and Society: ^ 

Professor Ithiel de Sola Pool participated in Aspen 
Institute- ceetings on connunications and society in Aspen 
afid Berlin* 

12'« Communications and Arms Control Policy: 

Professor Ithiel de Sola" Pool participated in ACDA meetings 
on the relationship between c Jir.nunicatJLons and arms control 
policy held in. Washington and Aspen* 

13. Comparative Corareuni cat ions Research: 

Professor Ithiel de Sola Pool delivered a paper on 
comparative cocicunications research at ^ an International 
Broadcast Institute meeting in Mexico City in August ^9'^^* 
He conducted discussions in Stockholm with Swedish Telephone 
Co*, L* M* Ericsson Co*, and university scholars* on 
comparative research* 

m* Advisory Activities: 

Professor Robert Fano has served on the scientific advisory 
comnittee of the Office of Telecommunications in the 
Department "of Commerce* Professor Fernando Corbato has 
succeeded hin* 

Carroll Bowen served as consultant in instructional 
technologies at Swarthmorc college and Penn State* He 
attended a plannng meeting held in November by the FCC* He 
serves as a communications consultant to the Graduate School 
of Library Science at the University of Illinois and to the 
American Association for the Advancement of Science* He is 
permanent advisor in instructional "technology at the 
University of Pennsylvania and gave a paper entitled 
"Tclecocmunications and Future Libraries" at the national 
Conference of Libraries and Information in Boston in 
October, 1973. 

John ward serves on the KCC's C-TAC Panel 5 on Frequency 
Channeling Plans for Cable Television, the IEEE Frequency 
Allocation subcommittee, Coordinating CommJ^ttee for Cable 
Communication Systems; and on the Lexington, Mass* Advisory 
Committee on Cable Television where he is Chairman of its 
Systems Subcommittee* 
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Professor Ithiel de Sola Pool served on the orRaniziTig 
coffinittee for the April 197^ Airiie House meeting on 
Communications Policy, Ke was elected a trustee of 
International Broadcast Institute. He serves on the Systems 
Modelling Advisory Committee to the Office of Technology 
Assessment of Congress, dealing, among other things, with' 
communications end rural society. H0 consults for ACDA on 
the relationship bt tween communications and arms control 
policy* 

bdwin Diamond is commentator for Post-Newsweek stations in 
Washington, and a contributing editor of New lark magazine, 

-Professor Jack Ruina served on the National Academy of 
Engineering Panel on Telecommunications Research which last 
June issued the report, "Telecommunications hesearch in the 
U.S. and Select Foreign countries", 

t5» Publications: p . * 

Corte, Arthur B, , "Foreign Students: Invisible Inforraation 
Export"; pommynicator . 8,2 (September 197**). 

Crandall, Robert W. , "FCC Regulation, Monopsony, and Network 
Television Program Costs**, Bell Journal af g<?9n9fftc? aild 
Management Science . 3.2 (Autumn 19^2), pp. <»83-508. 

Crandall, Robert W, , "The Economic Effect of 
Television-Network Program ^Ownership Jouhnal i±aw SM 
Economics I'*, 2 (October 1971), pp. 385-'*12. 

Crandall, Robert W* , •'The ^Economic Case for a ^Fourth 
Commercial Televison Network", Public Policv (Winter 
197^-75). 

Crandall, Robert fc. , "The Postwar Performance of the Motion 
Picture Industry", Antitrust bulletin (Winter l97'*-75). 

Crandall, Robert "The Profitability of Cable Television: 
An Examination of Acquisition Prices", Journal fli Pu?ipg9g 
(October 197^*). 

Crandall, Robert W. , and L. t. Fray, "A Reexamination of the 
Prophecy of Doom for Cable Television", fill! ^9Virn^)l 2l 
gconoiiics and Management Science . 5,1'*(Spring 197**), pp. 
2'^^-289. 

DiafBond, Edwin, "Fairness and Balance in the Evening News", 
Columbia Journalism Review . Jan. -Feb., 1973* 

Diamond, Edwin, "The Folks in the Boondocks': Challenging a 
Journaliscic Myth", Columbia Journalism fL?Yift>l» Nov. -Dec, 
1973. 
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Diamond. EdWin . "Tape Sh^ok" . Columbia Journalisfn Review. 
July-AugUSJt!, -1974. 

Diamond. Edwin, "TV and Watergate", ggjumbla aio vmaU?" 
Reviefi . j0ly-AugU3t..197U. 

,McCray.' Laurence E., Ihe Politics a£ pggul^t^ogi ^iOUIinn 
Trade Associations in Telecomnun ications £<?UcY-"^aKlnK* PnD. 
Dissertation, MIT. 1974; University Microfilms, University 
of Michigan. Ann Arbor. 

Pool' Ithlel de Sola. "Control of the Direct Broadcast 
Satellite: - Values In Conflict" (Aspen Institute Program in 
association with the Office of External Research. Department 
of. State. 197U). ' " ^ 

Pool Ithlel de Sola, "Focus on Communication Policy." 
Vidura . Vol.11. No. 3. June 197U. pp. 617-62U.629. 

Pool Ithiel de Sola, and Wilbftir Schraan. eds.. Han<}^>QQk of 
c^n ^munication . Chicago: Rand McNally. 1973. 

Pool Ithiel de Sola. "The Rise of Communications Policy 
Research". Journal ^f nnmnunication . Spring. 197U vol. 24:2 
pp. 3l-'*2. 

Pool, Ithiel de Sola. ed.. Taming fiacKi at^" f^^f^ 
and Cable Technology . Cambridge. ^^a3S.: MIT Press. 19^. 

Ward. John. "Cable Television Hardware — The State of the 
Ar^" presented at the EDUCOH Conference C^blfi leifivi^ 
and the University . Dallas. Texas. January 29-31, 1974 
(published in Conference Proceedings). 

Ward. John. "Inter-Channel Interference and the Cable 
Frequency Allocation Problem". £abl£iiaiLtln£ . March-April 
1972. pp. 5-10. 

Ward, John and Thomas C. Kelly. "I^lf^^^S^^f'^" M^Monai 
Mobile Radio Communications", published by the National 
Institute of Law Enforcement and Criminal 
Department of Justice. October 973 (for sale by the 
Superintendent of Documents, Washington. D.C. 20402^. Stock 
Number 2700-00233. Price $1.60). 

Ward. John. "Wobbled-Raster High-Resolution Display". 
Project MAC Memorandum U31, MIT. March. 197U. 

ward. John. "What Belongs on the Cable" (Paper P^«^«^^«^^^^ 

the Cist Annual Convention. National Cable J^J^^iJ^?" 

Aasociation. Chicago. Illinois. Hay. 15. 1972), published in 
I. Pool (ed.) Talkinft MfiH* 
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Ward, Jjr.n, ••Present and Probable CA^V/ 

Ur^aCLand-L j^rrur. icat i '^ecfin j : jr.y" , , i.-H-'i^47 , J^me 7, 
1<i7i, (Prepared unaer Mjan i,^jrn:ssion jn Cable 
\*jmiT.unicat i ^ns cataracts Iii>h 7.9tU/729tl, and published In 
iiloan Lopimi/5si ^n 's repjrt, up ihe Cabj^. New York: 
HcUraw-illl 1 , and m !• I'j-^l, ed. laU< in. t; Hack, ) 



tO,*Papers and reports: 

<>butr.an, hjbert L. , G»W, Rathjens, and Colin J« Warren, 
'Mecnni*al ano i.cjn^nic considerations In Public Uroadcasl 
and comr.urucat Ions for I>evf lopjlnc Countries" , Report 9» 
Acader,y : jr c^Jucat i ->na 1 Leve^Iopmer.t AIL) Contract CI)3-c329, 
1973. 

Colpitts. Andre IJ. , "The Use jf input-Output Tables for 
Analysis ot i ^mnuiiication Needs jf Uevelopl/)<? Countriei ", 
Feb. :9V^. ♦Jiesis, MIT. 

C)lpltts, Andre b. and c^ J. Warren, International Patterns 

totnnunications Usarer The Postal* Telegraph, and* 
Telephone Indui^.r ics" iJocenber 197^*. 

cjrte, Arthur h. , "intrrii^tionai In^pi icpt Ions .oi Low Cost 
Uata c jTinunicat ions" , Jepleciber, t97*i, U.S. tfr^sls, MIT. 

bukowltZt Jamos, "The Grand :ier jt, la t Ion : Politics, 
satellites and Decision Making In the ITU", Political 
Scie'hce Deparlnent, 197^. 

Jackson, Cnarles L., ''opectrum Management m Land-Hoblle 
hadio", rto thesis.. Department of Klectrical Enjr,lneer ing» 
January !97i4. 

Jackson, Charles 1... "blectronlc Mail", heporl CSR-TP-73-2, 
Center for Space Hesrearch, June ?973. 

Mccray>, Lawrence , "Telecommun Icat Ions and the Prl vate 
Sector: Prospects for Data Communications", Report 
CSh-Th-7<?-3 , Center for Spnce Research, March 1972. 

Pool, Ithlel de Gola, "Comparative Studies of Communication 
Policy", September, \,t97i4. (Contribution to a working 
committee of the International Broadcast Institute General 
Mectlnp,, Mexico C Ity 7 'C^eptenbcr 1-5,'197^<.) 

Pool, Ithlel de Sola, Charles Murray, and Kenneth Dobb, 
"r'r^spects fjr On-Oemand Media: ^. hcport on a Research 
Approach", report CHS-Th-7?-i4 , Center for Space Research, 
published- In P;ol. ed . , TalJ<if3£ Hack. 
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Pool, Uhicl de Sola, "The Rise of Communications Policy 
Research", lecture, annual meetinR of the International 
Broadcast Institute, Nicosia. Cyprus, September, 1973. To < 
be published in the Annenberg School Journal, (;<?praun\cat ipn. 

Pool, Ithiel de Sola, "The Satellite Broadcast Controversy". 
Center for International Studies. mIT. June 1973* 

Pool. Ithiel de bola, ''The Social Effects of Communications 
Technologies" telecommunications lecture series. University ^ 
of Colorado^ Boulder, Colorado* ^ 1 

Pool-, Ithiel de Sola, "Teleph^nos and Schilars", June 19, 
197.U (Speech delivered at a neetinp jp teltrcornmunlcat^ons 
research in London, sponsored by the International Broadcast 
Institute and the British Post Office.) 

War0, John. "Cable Television", talk presented a^ a public 
information meeting organized by - the<i Lexington. 
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